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[57] ABSTRACT 

The invention relates to a method of producing a mix- 
ture of a quaternary ammonium compound, fatty acid, 
fatty acid ester and tertiary amine salt in situ which is a 
highly functional mixture that is manufactured in a 
single step reaction whereby quaternization is com- 
pleted without the aid of solvents, especially flammable 
solvents. The single step* reaction process eliminates 
separate blending of individual components. The com- 
positions obtained can.be used as fabric softeners, in 
modified clays, as hair treating compounds and as disin- 
fectants. 

17 Claims, No Drawings 
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PROCESS AND COMPOSITION FOR 
MULTICOMPONENT ONE HUNDRED PERCENT 
SOLID FABRIC SOFTENERS 

5 

This application is a continuation of application Ser. 
No. 472,738, filed on Jan. 31, 1990, now abandoned. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 10 
The invention relates to a method of producing a 

mixture of a quaternary ammonium compound, fatty 
acid, fatty acid ester and tertiary amine salt in situ which 
is a highly functional mixture that is manufactured in a 
single step reaction whereby quatemization is com- 15 
pleted without the aid of solvents, especially flammable 
solvents The single step reaction process eliminates 
separate blending of individual components. 

2. Brief Description of the Prior Art 

The preparation of quaternary ammonium com- 20 
pounds is usually conducted in stainless steel or glass- 
lined equipment to which a tertiary amine is charged 
and a solvent. Flammable solvents such as isopropyl 
alcohol are generally used although mixtures of isopro- 
pyl alcohol and water sometimes are employed or water 25 
alone is used. Flammable solvents are also undesirable 
because they are a fire hazard and special handling 
procedures are required when they are used. In many 
applications, these solvents have to be stripped from the 
mixture when the reaction is completed because the 30 
ultimate use of the product is in a solventless or solid 
form. 

After the reactants are loaded into the reactor they 
are heated to a temperature of about 50 to about 100° C. 
after which a quaternizing reagent is added. In some 35 
instances an exotherm is produced as a result of the 
quaternizing reaction and the reactor and its contents 
have to be cooled. The rate of addition of the quaterniz- 
ing agent can also be controlled in order to minimize or 
eliminate the exotherm. As noted previously, in some 40 
instances, the solvent, if any is employed in the quater- 
nizing reaction is stripped from the quaternary ammo- 
nium compound obtained since some commercial uses 
for the compounds are in solventless systems. Addition- 
ally, bulk shipments of quaternary ammonium com- 45 
pounds with solvents adds to transportion costs which 
is another reason to remove the solvents. 

The largest use for quaternary ammonium com- 
pounds is as a fabric softener and presently accounts for 
more than about three quarters of the total market for 50 
these material. Some fabric softeners are supplied as a 
liquid dispersion of from about 1% to about 10% by 
weight of the quaternary ammonium compound which 
is adapted to be added during the rinse cycle of a com- 
mercial or home laundering operation. Ajiother signifi- 55 
cant fabric softening application is the utilization of 
quaternary ammonium compounds in combination with 
a substrate such as a nonwoven fabric or a polymeric 
foam such as a polyurethane foam, this substrate so 
treated being added to a fabric dryer such as a clothes 60 
dryer while the fabric or clothes are still damp. The 
quaternary ammonium compound is formulated usually 
with a fatty acid ester which promotes the transfer of 
the quaternary ammonium compound from the nonwo- 
ven or porous polymeric substrate to the fabric or 65 
clothes. 

Lastly, quaternary ammonium compounds are now 
being added to both solid and liquid laundry detergent 
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compositions so that the quaternary ammonium com- 
pound can be incorporated as a fabric softener during 
the wash cycle of fabrics or clothes. The most success- 
fully utilized quaternary ammonium compounds in this 
last respect are the dimethyl (dihydrogenated tallow) 
ammonium chlorides or methyl sulfates. Other quater- 
nary ammonium compounds such as imidazolines and 
amidoamine quaternaries are also used in this regard. 

Where the quaternary ammonium compound is used 
on a substrate for transfer to fabric or clothing in a 
fabric or clothes dryer, it has generally been the prac- 
tice to separately blend the fatty acid ester into the 
quaternary ammonium compound which involves the 
extra manufacturing steps of transportion, handling and 
blending of the fatty acid esters into the quaternary 
ammonium compounds. If these steps can be eliminated 
a cost savings could be realized. 

Quaternary ammonium compounds are also used to 
manufacture organomodified clays which may be added 
to drilling muds utilized in drilling oil wells, the or- 
ganomodified clay providing improved lubrication and 
rheological properties of the drilling muds. These or- 
ganoclays are also employed as thixotropic agents in 
plastisols, organosols, paints and other protective coat- 
ings, grease additives, foundry additives, cosmetics, 
resins and printing inks. The most common quaternary 
ammonium compounds employed in this regard are 
methyldi(hydrogenated tallow) benzylammonium chlo- 
ride, dimethyldi(hydrogenated tallow) ammonium 
chloride and dimethyl(hydrogenated tallow) benzylam- 
monium chloride. 

Quaternary ammonium compounds are also em- 
ployed as bactericides the most common of which is the 
quaternary ammonium compound of benzylchloride 
and a dimethylalkylamine, the alkyl group having from 
about 12 to about 16 carbon atoms as well as trimethyl 
alkyl ammonium chlorides where the alkyl group is a 
long chain alkyl such as an octadecyl group. Addition- 
ally, dimethyldicoconut-oil fatty ammonium chlorides 
are also effective disinfectants e.g. bactericides or bac- 
teristats, especially against anaerobic bacteria which are 
sulfate reducers that are found in oil wells, these bac- 
teria causing severe corrosion problems and plugging of 
formations which this type of quaternary ammonium 
compound can minimize or eliminate. Additionally, 
these quaternary ammonium compounds effective 
against anaerobic bacteria are also efFective in removing 
oil from sand stone formations in oil wells and provide 
a two-fold effect of functioning not only as a bactericide 
but also in promoting so-called secondary recovery of 
oil. 

An additional use of quaternary compounds is in hair 
treatment because of the antistatic effects obtained with 
such compounds, as well as the increased wetting which 
promotes improvements in both wet and dry combing 
or brushing and improves luster and feel. The most 
commonly used quaternary ammonium compounds in 
this respect are trimethylalkylammonium chloride, pen- 
taethoxystearylammonium chloride, dimethylstearyl- 
benzylammonium chloride and dimethyldialkylam- 
monium chlorides. 

It is therefore an object to overcome these and other 
difficulties encountered in the prior art. 

It is also an object of the present invention to provide 
a method for manufacturing a mixture of quaternary 
ammonium compounds with a fatty ester inter allia 
which can be used in fabric softening applications. It is 
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also an object of the present invention to provide such (4) lower alkoxy group; 

mixtures. (5) poly(oxyloweralkylene) group; so that at least one 

It is a further object of the invention to provide mix- of R, R 1 or R2 is one of said linear or branched chain 
tures of quaternary ammonium compounds with fatty aliphatic saturated or unsaturated hydrocarbon groups; 
acid esters, amine salts and fatty acids that can be em- 5 or said tertiary amine is an imidazoline of the formula: 
ployed in any or all of the foregoing applications. 

These and other objects have been achieved accord- 
ing to the present invention which will be further un- 
derstood in view of the following description and N 
claims. 10 r 5 — ^ J 

SUMMARY OF THE INVENTION N o 

It has been found that a highly functional mixture of r6_ nh _JL. r5 
a quaternary ammonium compound, a fatty acid ester, 

an ammonium salt and a fatty acid can be obtained in a 15 where R 5 is a linear or branched chain, aliphatic satu- 

single step reaction without the aid of solvents, espe- rated or unsaturated hydrocarbon group having up to 

cially flammable solvents to thereby produce a mixture about 22 carbon atoms and R 6 is a lower alkylene group; 

of highly functional components. The single step reac- said quaternizing agent being known in the art and 

tion thereby eliminates the separate blending of such which wUl produce a quaternary ammonium compound 

individual components as the fatty acid ester, the am- 20 having m anion A _ Generally these quaternizing 

momum salt and the fatty acid with the quaternary agents are those having the formula R\ a -b^ 

ammonium compound. where R? is a lower alkyl group or cyclo lower alkyl 

The advantage of the method of the present ^invention group such as ben2yl( C yclohexylmethyl, tolyl, xylyl, 

is that it provides a composition that is non-flammable „ a phthylmethyl, and X may be a chlorine, iodine, bro- 

K^u/f ^ ***** y ^° flaked or powdered because of its 25 mi futf ^ , su]f carbonatC) phosphatet 

J2£? ^ £ ♦ 35 3 [f^ S ° flener ' ^ Sroup, formate, acetate, propionate, adipate, 

£T i, T C °h r aS W K d J aS an T" Stat,C ^ ben20ate ^ the like where (a) is equal to the valence of 

2? i / £ / S 3 n ° n T X ™ d W ^ from 1 to the valence of X. 

2 in ^Vw y r™ ?^ S T alS ° ,n «*» fa »y acid h * Hnear or branched chain aliphatic 

be used m combination with synthetic detergents or as 30 . / f ^ ,* 

i»k^^ am » _ i *r *■ i_ • saturated or unsaturated fatty acid having from about 12 

!? „ er ',c n |= osmetlc P re P^ tl0ns h ™ to about 22 carbon atoms based on coconut oil, vegeta- 

~h L fl , y , ' baCtenc,dal ble oils, seed oUs animaJ fats and fish oils; 

compositions and as a floculant. */• *_*• * «^ t j • , . 

Vanous tertiary amines that can be employed in this 

DETAILED DESCRIPTION 35 regard include:, dimethylamino propyl amine, amino 

As noted, the invention relates to a method for pro- f ,ytaW jT?^ 1 \ « dihy- 

ducing a quaternary ammonium mixture that is highly ^ t ^ ° W " 6thyI ™» fallow methy 

functional by means of a single step reaction as well as amme ' diethyl hydrogenated tallow amine, thmethyl 

the various compositions that can be obtained thereby ^° ami " e ' , d,stearyl ethoxyethyl amine, stearyl bis- 
and therewith 40 h ydroxyethyl amine, stearyl bis (polyethoxy ethanol) 

In its broadest aspect the invention is directed to a IT"?' , bis (^owarnidoethyl) 2-hydroxyethyl amine, 
method of producing a mixture of a quaternary ammo- J", (^lo^midoethyl) 2-hydroxylpropyl amine, 1- 
nium compound, fatty acid, fatty acid ester and tertiary hydrogenated tallow amido ethyl -2-hydrogenated thi- 
amine salt by reacting a tertiary amine, quaternizing I 0 ™ ""dazolme 1-ethylene bis (2tallow, 1-methyl, 
agent and fatty acid, each in amount so that said mixture 45 nmdazolimum) dimethyl ammo propyl tallow amido- 
will contain at least a quaternary ammonium com- ? mme Md hydrogenated tallow hydroxyethyl imidazo- 
pound, a fatty acid, fatty acid ester and a tertiary amine 
salt. The tertiary amine employed according to the 
invention has the formula: r>i r« 

50 R'°-c C-R" R» o 

Rl I I I II 

I N N-(CH 2 ) m OH R ,0 -N-(CH 2 ) m -N-C— R« 

R— N 

I C 

R 2 L 
55 R 

c V o h mb!nat , io l n , *' * * ^ * where R? ' Rl °' R " «* R " « subsequently defined. 

(1) linear or branched chain saturated or unsaturated Jf* pr j° r a " als0 disclosed other amines that may be 

hydrocarbon groups having up to about 22 carbon Z T 7, M^fo f,^ V \ ^ L° 

atoms- or ^ Marschner, U.S. Pat. No. 4,859,456; Caswell et al., U.S. 

(2) ; lower hydroxy alkyl group; Pa V ^ 4,8 f ? ' 213; De r??Z°% U t P ^ N °" 4 * 85 1,141 

(3) an alkyl amido alkylene group of the formula: » d . Mermelstein et al U.S. Pat. No 4 844,824 all of 

r which are incorporated by reference (also referred to 

hereafter as "the prior art cited herein.*') 
jj* 65 Imidazoline compounds that may be used are also 

R 3 — C— NH— R 4 — described in Demangeon (supra), whereas the quartern- 

izing agents include; 
where R 4 is lower alkylene and R 3 is any of R, R 1 or R 2 ; dimethyl sulfate, 
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diethyl sulfate, -continued 
methyl chloride, rii o 

methyl bromide and R ,o_i_a (CH2)m - N -l!- R 9 A e 

benzyl chloride as well as those cited in the prior art 5 | 
cited herein. H 
The quaternary ammonium compound thus obtained 
has the formula: 



VIII 

and the fatty acid ester has the formula: 



R-N - R 7 A© or R 5 — ^ J R*-C-0-R 7 




R S\ ® H wherein R 8 is a linear or a branched chain aliphatic 

R 7 R 6_ NH _ C _ R 5 15 saturated or unsaturated hydrocarbon group having 

(I) (II) from about 11 to about 21 carbon atoms. 

As used throughout this specification the terms lower 
where R, R 1 , R 2 , R 3 , R 4 , R 5 , R 6 and R 7 have been alkoxy, lower alkylene and lower alkyl are intended to 
defined above; include compounds having up to about 3 or about 4 

where A~ i's an anion based on R 7 (fl _ 6) X or equiva- 20 carbon atoms including the various isomeric configura- 
lent anions known in the quaternary ammonium com- tions thereof e.g. t-butyl, i-butyl, i-propyl and the like 
. and the various mixtures thereof whether such mixtures 

poun a ' of such groups contain components having one, or two, 

or three or four carbon atoms or more and also where 
(Hi) 25 such groups individually or in combination are in any of 
their isomeric forms. 
A In another embodiment, according to the method of 

„OH the invention the tertiary amine, quaternizing agent and 

fatty acid are reacted with one another each in an 
30 amount so that the mixture obtained contains from 
about 10 weight percent to about 80 weight percent and 
especially from about 35 weight percent to about 55 
where R9 is about C8 to C30 preferably about C 12 to weight percent of said quaternary ammonium com- 
about C18 alkyl or akenyls pound, about 15 weight percent to about 70 weight 

Rio and R» are independently hydrogen or CI to 35 percent and especially from about 10 weight percent to 
about C4 alkyl R^is CI to about C4 alkyl about 30 wei S ht percent of said salt, about 1 weight 

m is about 2 to about 3 I~* t0 ab ° ut 70 wei * ht P^cent a nd especially from 

A r . . , tl u about 5 weight percent to about 25 weight percent of 

A- is preferably an anion such as chloride, bromide, said ester ^ f £ m abom 5 weight perccnt tQ abom 1Q 

sulfate, methosulfate, nitrite, phosphate and carbosylate ^ weight percent and especially from about 15 weight 
(i.e., acetate, adipate, propionate, benzoate) percent to about 35 weight percent of said fatty acid 

wherein the ratio of said quaternary ammonium com- 
Rll Q (iv) pound to said salt is from about 2:1 to about 1:2. 

\ e || In one embodiment, the method of the invention is 

n— (CH2)m n— c— R 9 a© 45 preferably practiced so that the quaternary ammonium 

R io R12 compound that is obtained has the structural formula (I) 

wherein at least one of R, R 1 and R 2 is a branched chain 
where R*, R">, R' 2 , m and A- have been previously or Hnear aliphatic saturated or unsaturated hydrocarbon 
. , group having from about 12 to about 22 carbon atoms, 

JL * . , * £, . 50 preferably saturated, and especially those based on hard 

The ternary amine salt has the formula: ^ (i e hydrogenated ^iow fatty acids) and 

the balance, if any of the aforesaid R, R 1 and R 2 groups 
R , n A e * s a lo wer aJkyl group and R 7 is a lower alkyl group. In 

I® y ^| another embodiment X is a sulfate group. 

R— R— H a© or R 5 — ^ J 55 jhe invention also relates to a mixture of the various 

r2 n o quaternary ammonium compounds as described above 

/\ m || in combination with the various fatty acid esters, fatty 

H R^— NH— c— R 5 acids, and tertiary amine salts also as described previ- 

ously and in the amounts and ratios as described previ- 

11 12 60 ously ' 

^ ^ The invention also relates to a fabric softening article 

R io_ c c— R 1 1 A© of manufacture comprising a fabric softening amount of 

I I e _ any of the mixtures as described herein operatively 
^ / \ < CH 2>" OH associated with a substrate that will release such mix- 
er H .65 ture to a fabric under fabric softening conditions en- 
^ 9 countered in a fabric or clothes dryer and includes the 
vii use of any of the aforesaid mixtures in a fabric softening 

relationship with a non woven or woven fiber or a poly- 



(V) (VI) 
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meric pen-celled or substantially open-celled foam 
substrate, such combination being prepared in a manner 
well known in the art. The mixture is employed in an 
amount from about 0.1 to about 10 gms and especially 1 
to about 39 grms per 9 in. by 1 1 in. sheet. 

The various polymeric foams that are employed in 
this respect comprise polyurethane foams as well as any 
of the art known equivalent foams. 

Additionally, the invention is directed to a fabric 
cleaning composition comprising a detergent in combi- 
nation with a fabric softening amount of any of the 
mixtures described herein. These detergents can be any 
of the art known anionic, cationic, nonionic or ampho- 
teric synthetic detergents or wetting agents that are 
well known in the art or a soap i.e. the reaction product 
f a fatty acid with a alkaline hydroxide that is water 
soluble e.g. fatty acid reaction products of sodium, po- 
tassium or ammonium hydroxides or amines or the art 
known equivalents thereof. 

These surfactants are further described in Kirk- 
Othmer, Encyclopedia of Chemical Technology, 3rd Edi- 
tion Vol. 22 pp. 332-432 which is incorporated herein 
by reference. Some specific detergents that are espe- 
cially suitable in this regard include: 

Detergents that can be employed in this respect com- 
prise 

alkyl benzene sulfate, 

sodium lauryl ether sulfate 

nonyl phenyl ethoxylates and 

alkyl alcohol ethoxylates as well as those noted in the 
prior art cited, herein. 

The mixture of the invention is incorporated into the 
detergents (whether solid or liquid) by blending in a 
manner well known in the art. The amount of the mix- 35 
ture employed is any where from about 1 to about 50 
and especially from about 2 to about 30 wt. % based on 
the quaternary ammonium compound and the active 
components of the detergent i.e. the component of the 
detergent that has both organophilic and hydrophilic 40 
groups. 

The following example is illustrative. 

The method of the invention as well as a mixture 
obtained according to this method is examplified by the 
preparation of a mixture employing the following com- 45 
ponents in the indicated amounts. 



15 



20 



25 



Components 


MW. 


Moles 


% by Wt. 


Dihydrogenated Tallow- 


523 


1.00 


56.63 


Methyl-Amine 








Stearic Acid 






30.00 


Dimethyl Sulfate 


126 


0.98 


13.37 



showing that the mixture obtained had the following 
components: 





Quaternary Ammonium compound 


46 


Fatty Acid 


22 


Tertiary Amine and Amine Salt 


19 


Methyl Ester 


13 



Although the invention has been described by refer- 
ence to some embodiments, it is not intended that the 
novel method or the mixture obtained thereby as well as 
the fabric softening article of manufacture and the de- 
tergent containing a fabric softening amount of the 
mature be limited thereby but that certain embodi- 
ments are intended being included as falling within the 
broad scope and spirit of the foregoing disclosure and 
the following claims. 

We claim: 

1. A method of producing a mixture of quaternary 
ammonium compound, fatty acid, fatty acid ester, and 
tertiary amine salt by reacting in a solvent free system, 
a tertiary amine, quaternizing agent, and fatty acid each 
in an amount so that said mixture will contain at least a 
quaternary ammonium compound, fatty acid, fatty acid 
ester and tertiary amine salt wherein said tertiary amine 
has the formula: 



30 



50 



The amine was charged to a clean, dry reactor which 55 
was heated to 140° F. A slight nitrogen purge was em- 
ployed over the amine that was charged to prevent it 
from coming into contact with any air that might enter 
into the reactor during the reaction. The stearic acid 
was then charged, mixed and heated to 140° F. after 60 
which the dimethyl sulfate was charged in increments 
sufficient to maintain the temperature of the reaction 
mixture at 140-170* F. The reaction is exothermic and 
the end point of the reaction is indicated to some degree 
when an exothenn is no longer obtained When the 65 
reaction was completed, the resultant mixture was al- 
lowed to cool. The foregoing method produced a reac- 
tion mixture which was analyzed by NMR analysis 



R 1 
I 

R— N 



wherein R, R 1 or R 2 are: 

(1) a linear or branched chain aliphatic saturated or 
unsaturated hydrocarbon group having up to about 
22 carbon atoms; 

(2) a hydroxy lower alkyl group; 

(3) an alkyl amide alkylene group of the formula; 

o 

R 3 — C-NH— R 4 — 

where R 4 is lower alkylene and wherein R 3 is (1), 
(2), (4) or (5); 

(4) a lower alkoxy group; 

(5) a poly(oxyloweralkylene) group; 

so that at least one of R, R 1 , R 2 is one of said hydro- 
carbon groups or one of said hydroxy lower alkyl 
groups; 

or said tertiary amine is an imidazoline of the formula; 



N 



N O 
R 6 ~NH— C— R 5 



wherein R 5 is a linear or branched chain aliphatic 
saturated or unsaturated hydrocarbon group hav- 
ing up to about 22 carbon atoms and R 6 is a lower 
alkylene group, 



5,221,794 



10 



said quaternizing agent being capable of producing a 
quaternary ammonium compound having anions 
A-; 

said fatty acid is a linear or branched chain saturated 
or unsaturated fatty acid having from about 12 to 
about 22 carbon atoms; 

said quaternary ammonium compound having the 
formula: 



R< 

R-N©-R 7 A© 



N 



Ae 



R*— NH-C— R 5 



R» 

R 10 -C— 
I 

N 



1* 



or an amine of the formula: 



R»2 

-C-R 1 ' 
I 

N-(CH 2 ) ffl OH 



10 



0) 



15 



(H) 



20 



25 



and the salts of (I) and (II) wherein R- is hydrogen; 
said fatty acid ester having the formula: 

O 

R 8 — C-O— R 7 

wherein R 8 is a linear or branched chain, aliphatic 
saturated or unsaturated hydrocarbon group hav- 
ing from about 11 to about 21 carbon atoms where 
said tertiary amine, quaternizing agent and fatty 
acid are reacted with one another in an amount so 
that said mixture obtained contains about 10 wt. % 
to about 80 wt. % of said quaternary ammonium 
compound, about 15 wt. % to about 70 wt. % of 
said salt, about 1 wt. % to about 70 wt. % of said 
ester and about 5 wt. % to about 70 wt. % of said 
fatty acid wherein the ratio of said quaternary am- 
monium compound to said salt is from about 2:1 to 
about 1:2 on a weight basis. 
2. The method of claim 1 where said amine is an 
imidazoline having the formula: 



30 



35 



40 



45 



Rll R»2 

R 10_£ C— R 11 A© or 

N N©-(CH 2 ) m OH 

\/ V 

(HI) 

R" O 
R ,0 -N-ffi(CH 2 ) m -N— C-R 9 A© 
R12 

(IV) 
where 

R 9 is alkyl or alkenyls having about 8 to about 30 

carbon atoms; 
R 10 and R 11 are independently hydrogen or alkyl 

having up to about 4 carbon atoms; 
R 12 is alkyl having up to about 4 carbon atoms; and 

the salts of (III) or (IV) where R 12 on the nitrogen 

atom is hydrogen. 

3. The method of any of claims 1 or 2 where said 
tertiary amine, quaternizing agent and fatty acid are 
reacted with one another in an amount so that said 
mixture obtained contains about 35 wt. % to about 55 
wt. % of said quaternary ammonium compound, about 
10 wt. % to about 30 wt. % of said salt, about 5 wt. % 
to about 25 wt. % of said ester and about 15 wt. % to 
about 35 wt. % of said fatty acid wherein the ratio of 
said quaternary ammonium compound to said salt is 
from about 2:1 to about 1:2 on a weight basis. 

4. The method of claim 1 where said quaternary am- 
monium compound is (I) or wherein R, R 1 and R 2 
groups is a branched chain or linear, aliphatic saturated 
or unsaturated hydrocarbon group having from about 
12 to about 22 carbon atoms and the balance, if any, of 
said R, R 1 and R 2 groups is a lower alkyl group. 

5. The method of claim 4 where A is a lower alkyl 
sulfate group; and where R, R 1 and R 2 is said hydrocar- 
bon group, it is saturated. 

6. As a composition of matter, a solvent free mixture 
of a quaternary ammonium compound having the for- 
mula: 



50 



55 



60 



R> * 
orR-N-R 7 A©orR 5 — ^ J 



AO 



R 2 

0) 



R 7 R 6 — NH— C— R 5 



where R, R 1 and R 2 are 
(1) linear or branched chain aliphatic saturated or 
unsaturated hydrocarbon group having up to about 
22 carbon atoms; 
• (2) a hydroxy lower alkyl group; 
(3) an alkyl amido alkylene group of the formula, 



R 11 O 
R10-N— (CH 2 ) ffl -N— C-R 9 



65 



and said quaternary ammonium compound has the for- 
mula: 



r3 — C — NH — R 4 — 

where R 4 is lower alkylene and R 3 is any of R, R 1 
or R 2 ; 

(4) a lower alkoxy group; 



11 
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. 11 

R 8 — C— O — R 7 



R" R'2 

R 10 — C C— R 11 

I I 

N ^N-CCH^OH 
C 

1. 



r an amine of the formula: 



R" 
I 



(5) a poly(oxyloweralkylene) group; 
so that at least one of R, R 1 or R 2 is one of said hydro- 
carbon groups or one of said hydroxy lower alkyl 
groups 5 
where R 5 is a linear or branched chain aliphatic satu- 
rated or unsaturated hydrocarbon group having up 
to about 22 carbon atoms and R 6 is a lower alkylene JQ 
group, 
where A - is an anion; 

a linear or branched chain saturated or unsaturated 
fatty acid having from about 12 to about 22 carbon 15 
atoms; 

a tertiary amine salt having formula (I) or (II) where 

R 7 is hydrogen 
and a fatty acid ester having the formula: 20 



25 



where R 8 is a linear or branched chain, aliphatic 
saturated or unsaturated group having from about 
11 to about 21 carbon atoms. 
7. The composition of claim 6 where said amine is an 
imidazoline having the formula: 



30 



R 10 -N-{CH 2 ) m -N-C— R 9 



said quaternary ammonium compound has the formula 



R» R 12 
R 10_c c-R 11 AB or 

N \ / N ®~ (CH2)m ° H 

C R»2 

(ill) 



35 



40 



45 



50 



55 



60 



12 

-continued 
R" o 

R 10 -N-©(CH 2 ) m -N-C-R g AG 
(IV) 

where 

R 9 is alkyl or alkenyls having about 8 to about 30 

carbon atoms; 
R 10 and R 11 are independently hydrogen or alkyl 

having up to about 4 carbon atoms; 
R 12 is alkyl having up to about 4 carbon atoms; and 

the salts of (III) or (IV) where R 12 on the nitrogen 

atom is hydrogen. 

8. The composition of any of claims 6 or 7 where said 
tertiary amine, quaternizing agent and fatty acid are 
present in an amount of about 10 wt. % to about 80 wt. 
% of said quaternary ammonium compound, about 15 
wt. % to about 70 wt. of said salt, about 1 wt. % to 
about 70 wt. % of said ester and about 5 wt. % to about 
70 wt. % of said fatty acid wherein the ratio of said 
quaternary ammonium compound to said salt, is from 
about 2:1 to about 1:2 on a weight basis. 

9. The composition of any of claims 6 or 7 where said 
tertiary amine, quaternizing agent and fatty acid are 
present in an amount so that said mixture contains about 
35 wt. % to about 55 wt. % of said quaternary ammo- 
nium compound, about 10 wt. % to about 30 wt. % of 
said salt, about 5 wt. % to about 25 wt. % of said ester 
and about 15 wt. % to about 35 wt. % of said fatty acid 
wherein the ratio of said quaternary ammonium com- 
pound to said salt is from about 2:1 to about 1:2 on a 
weight basis. 

10. The mixture of claim 6 where said quaternary 
ammonium compound is (I) and wherein at least one of 
said R, R 1 and R 2 groups is a branched chain or linear, 
aliphatic saturated or unsaturated hydrocarbon group 
having from about 12 to about 22 carbon atoms and the 
balance, if any, of said R, R 1 and R 2 groups is a lower 
alkyl group. 

11. The mixture of claim 9 where A- is a lower alkyl 
sulfate group and where R, R 1 and R 2 is said hydrocar- 
bon group it is saturated. 

12. A fabric softening article of manufacture compris- 
ing a fabric softening amount of any of the mixtures of 
claims 6 or 7, operatively associated with a substrate 
that will release said mixture to a fabric under fabric 
softening conditions. 

13. The article of claim 12 where said substrate is a 
fabric. 

14. The article of claim 12 where said substrate is a 
porous polymeric material. 

15. A fabric cleaning composition comprising a deter- 
gent in combination with a fabric softening amount of 
the mixtures of any of claims 6 or 7. 

16. The composition of claim 15 where said detergent 
is a synthetic detergent. 

17. The composition of claim 15 where said detergent 
is a soap. 

***** 
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